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PREFACE 


The aim of the present project is to ‘study the 
deterioration and preservation of miniature paintings. This 
project is an assignment in the XVth Six months training course 
in conservation of cultural objects, 1992-93, at the National 
Research Laboratory for Conservation of Cultural Property, 


a 


Lucknow. 
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I am thankful to Shri Muni Singh, Head of Conservation 
Division, N.R.L.C., for the most timely guidence for my 
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Shri Pramod Kumar Pandey, for all the help and constant 


guidance during the complete duration of this assignment. 
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ScientificOfficers of this Laboratory for their whole-hearted 
co-operation in accomplishing the course of this training. I 
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his good wishes and looking after my interests. 


I am indebted to my Director, Dr.S.D.Trivedi; former 
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CHAPTER - I 


INTRODUCTION 
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INTRODUCTION 


The cultural heritage of the past are very important 
today because they impart the message of each period of 
civilization and history. They provide the materials for 
studying human development also. As these cultural property 
belongs to all of us it is our duty to safeguard it with its 
values impart, and pass it on to the next generation for study 


and inspiration. 


The prime purpose of care of collections is one of 
preservation. All materials degrade, but the rate of 
degradation into a certain extent controllable, and by 
understanding and manipulating the processes of deterioration, 
the rate of decay can be slowed down, preservation is the 
most important factor in the conservation of historical artefacts 
as it promotes their continued existance unchanged and removes 
the need for expensive and instrusive restoration. Even with 
deteriorating Objects, preservation allows a breathing space, 
when no further deterioration occurs, to allcwa considered and 


timed restoration programme. 


The causes of degradation are a complex attack by a 
variety of physical, chemical and biological agencies. The 
most cases, the deterioration of an object is not caused by one 
process working in isolation, but by a number of 
inter-related processes working in concert. The _ fading of 
colours is not caused solely by the action of light, but by a 
range of wave-length of light and the ultra-violet. The rate 
of fading is affected by the atmospheric humidity and the 


presence of pollutant gases can alter the colour changes. 
Finally the composition of the pigment, their grain 


size, and the carrying medium will all help to determine the 


total rate of fading. 
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CHAPTER - II 


HISTORY OF INDIAN MINIATURE PAINTINGS 
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HISTORY OF INDIAN MINIATURE PAINTINGS 


The art of the Painting in India has a long and 
continuous tradition covering a period of more than 200 years. 
The art activity has continued till recent times in media. 
e,8: the walls of caves, shrines, palaces and houses, palm 


leaves, paper, wooden panels and cloth etc. 


In pre-historian period, paintings are found in caves 
of Kaimur range of central India, also in the regions of east 
Mand river, near the village of Singhanpur, in Raigarh region 
caves of Mirzapur, U.P. and Vindhya hills. In post Christian 
period, paintings are found in the caves of Ajanta, Bagh, and 


Sigiriya. The paintings were done on walls of the caves. 


After post Christian period we find the paintings on 


palm leaf, wooden boards, cloth, brick, etc. 


Although paper was discovered in China in 105 A.D., 
but it was introduced in India early in the 15 Century A.D. So 
in medieval time paper was the chief supporting material for 


the paintings. 


Lateron, such paintings were made on manuscripts also 
for illustration. Paintings were profoundly influenced by Indian 


literature as the literarythemes were depicted in paintings. 


Rajput school of paintings and Mughal school of 
paintings run parallel to each other. They rose in the same 
period - 1550 Century. Rajputana paintings are essentially 
Hindu in theme and it manifested itself in a group of Mewar 
(Udaipur), Marwar (Jodhpur), Amber (Jaipur), Bikaner, Kotah, 
Bundi, Kishangarh, Punjab and Himalayas region. 


The art of painting was held in very high regard 
during the period of Mughal Emperor, Akbar. Akbar created a 
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large atelier, in which a number of artists worked for the 
Emperor. Many important series of painting such as 


Hamzanama, Tilasm, Tutinama, were done during Akbar's time. 


It is interesting to note here that, although paper was 
the most important material for painting and writing, but the 


Hamzanama was done on cloth. 


During Jahangir's period we find that the painting of 


independent pictures, rather than illustrated manuscripts, was 


more in vogue. Large albums in which individual paintings 
are bound known as Muraggua, were prepared during this 
period. 


The art of painting continued to receive patronage 
during the period of Shahjahan. However it was not the same 


as under Akbar and Jahangir. Shahjahan's main pre-occupation 


was architecture and this remained his first love. The 
number of artists in his court was much reduced. But in 
Aurangazeb'ss period, painting received a set back. 


Aurangazeb was a religious bigot and considered any form of 
depiction of living objects to be against Islam. This situation 
led to a large scale migration of artists from the Mughal court 


to other areas. 


After Aurangazeb strong art activities flourished at 
several other centres, as evidences by thousands of miniature 
and Manuscripts of 18th & 19th Centuries belonging to various 
local schools are found. 


Simultaneously, in South India, paintings were carried 
on at several centres, the technique being collectively known 
as the Deccani School. In fact, there were several centres 


where miniature paintings were done. 


In the paintings of South India we find some variations 
in technique e.g. the use of raised gesso and semiprecious 


gems embedded in paintings for ornaments and gold wak. 
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It can thus be seen that the painting in India has net 
a continuous tradition. As a result, inspite of large scale 
destruction due to ignorance and other causes, we have today 
big collections of miniature paintings in Museums and private 


collections. 


SCHOOLS OF INDIAN MINIATURE PAINTING: 


SÉ Pal School 10 AD to 16 AD. 

2. Jain/Aprahanse School 11 to 16 AD 5 

3. Kashmir School 11 to 12 AD. 

4. Rajasthani School Before Mughal Period. 

5. Sultanate period paintings are divided into four Schools: 

a) Delhi School, 

b) Gujarat School, 

Cc) Jaunpur School - 1399 to 1476 AD. 

d) Malwa School - 1387 to 1564 AD. 

6. South Indian paintings divided into four Schools: 
a) Bijapur School - 1490 to 1628 AD. 

b) Vijainagar School - 1440 to 1529 AD. 

c) Ahamad Nagar School - 1490 to 1633 AD. 

d) Golkonda School - 1512 to 1686 AD. 

7. Mughal Period's Schools are divided into three periods: 
Akbar Period's painting Schod / 1560 to 1609 AD. 
Jahangir period paintings School - 1610 to 1627 AD. 

C. Shahjahan period painting School - 1628 to 1658 AD. 

8. Himalayan style of School divided into 15 regions. 

a) Kashmir School 1300 1586 AD. 

b) Basohli School 1635 - 1809 AD. 

c) Gular School 1661 - 1790 AD. 

d) Kangra School 1744 - 1823 AD. 

e) Norpur School 1580 - 1623 AD. 

f) Tira Sujanpur School. 

g) Palampur School. 

h) Nadaum School. 

i) Chamba School. 
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Mandi School 1595 - 1851 AD. 
Jammu School 1560 - 1735 AD. 


Puncha School 1813 AD. 
Bilaspur School 1650 - 1833 AD. 
Kullu School 1742 - 1892 AD. 
Garhwal School 1658 - 1833 AD. 


Rajasthani style of School divided into 


regions: - 


Amer School. 
Jaipur School. 
Bundi School. 
Jodhpur School. 
Udaipur School. 
Kishangarh School. 
Jaisalmer School. 
Bikaner School. 
Oniyara School. 
Sirohi School. 
Mewar School. 
Marwar School. 


Bilwara School. 


Central India School divided into four School: 


Bundelkhand School. 
Datiya School. 
Gwalior School. 
Malwa School. 


Company style of School divided into six regions: 


Patna. 
Banaras. 
Lucknow. 
Delhi. 
Lahore. 
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CHAPTER III 


TECHNIQUE OF INDIAN MINIATURE PAINTING 
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TECHNIQUE OF MINIATURE PAINTING 


Miniature paintings has to pass through the following 


stages before taking its final shape: 


1) Support and ground; 
2) Preliminary out-line; 
3) Priming: 


3 a) First Priming; 


3 b) Secondary priming; 


4) Paint and burnishing; 


5) Applique work. 


3.1 Support and Ground: 


For support, painters used paper board or wasli. Wasli 
is a made up of twoor three and more hand-made papers 


pasted with starch paste. 


A sheet of wet paper was spread on a level wooden 
board and then another wet paper was pasted over it, using 
paste. So, in this way, several sheets were pasted 
together. There was no certain rule as to how many sheets 
should be used to make the wasli; it depend on the thickness 


ofthe paper required by the artist. Uppermost sheet of the 


paper was of a good quality. The wasli was dried in the 
shade. The surface of the dried wasli was burnished with an 


agate stone. 


In Mughal period artist first made a painting on a 
paper, then it was pasted on the wasli. He never painted 


directly on wasli and also picture was never pasted on the 


wet wasli. 
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3.2 Preliminary out-line: 


In the second step, ‘the drawing of preliminary outline 
of the painting is done. Two main techniques were adopted 


for making the outline: 


i) Free hand technique; & 
ii) By stencil technique. 

In the free hand technique, a fine brush was 
invariably used. But in stencil technique drawing was 


done on a thin transparent paper. Then holes were pierced 
in the outlines with a sharp pin or needle. Then this 
stencil was placed on the wasli or on the paper in which 
painting was done. After this fine charcoal powder or red 
or yellow colour in muslin cloth was rubbed over the stencil. 
The dots of the rawing were transferred to the wasli. The 


dots were converted into the line by a fine brush. 


3.3 Priming: 


This step consists of two main coatings. 


3.3 a) First Priming: 


The priming was a very thin coat of white colour. It 
was not applied over the whole surface. - First of all only 
a space was covered in which main figure was drawn. And at 
this stage outline was redrawn and necessary corrections are 


made. 


3.3 b) Last Priming: 


The next step was the application of a second 
priming which was of a colour similar to the one required in 


the finished paintings. These colours were also very thinly 
applied. 
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16 
At this stage, the paper was placed face down on a 
smooth marble or glass sheet. Those portions of the paper 


on which the priming had been applied were thoroughly 
burnished with a ghotli from the back of the sheet. After 
burnished the surface, it becomes extremely smooth, delicate 


and ready to fine brush work. 


3.4 Paint and burnishing: 


^ 


The artist then wrote names of colour shade on wasli in 
which drawing was done. Then applied more layers of paint, 
burnishing being an important step after each process. In 
this way, coatings of paint were generally one over the other. 
Each coat was thinly applied. Burnishing after each 
application produced a smooth enamel-like a appearance and 
also to allow the paint to penetrate deep into the fibres of 


the wasli. 


The purpose of several coats of paint (one over the 


other) were used to attain the desired result. 


3.5 Applique Work: 


Gold and silver were used in a good quality of 
miniature paintings. For broad areas, gold leaf was used-and 
for minute work, gold powder mixed with gum solution was 


applied. 
In Basholi and certain other schools of paintings the 


wings of green beetles were pasted over the ornaments to 


produce the effect of a shining Jewel. 
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CHAPTER - IV 


PAINT AND PIGMENTS 
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18 
PAINT AND PIGMENTS 
4.1 Paint: 
It is a mixture of pigment and binding medium. The 


binding medium is a vehicle or carrier of the pigment and it 
is obtained from gums of trees, animal skin, hoofs and horns 


etc. 


di Pigments: 


It is an opaque mineralogical material which looks 
coloured and is obtained from mineral ores, vegetables and from 


animals. 


According to the studies done so far the most important 
pigment used in ancient India, identified by analysis of 


paintings, are mentioned in the following headings: 


4.2a YELLOW COLOUR: 


4.2a A, Ochre: Chemical Formule : Fe,0,H,0 
Iron oxides called Ochre is a composition of Silica and 
clay. yellow ochre is commonly known in India from the very 


early time as Ramraj. 


The pigment are prepared from the ore by selection, 


grinding, washing, lavigation and drying. 


Chemically it is a permanent colour and not affected by 
dilute acids and alkalies but on burning it loses water molecule 


and turn to red colour pigment. 


4.2a Be Orpiment: Chemical formula : AS, C. 
It was once widely used, particularly in the East India, 


but now fallen into complete disuse because of its limited 
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import and poisonous character. 


It is prepared by the grinding, washing, lavigation and 
drying. Chemically it is not affected by dilute acids or 


alkalis and or strong alkalis. 


4.2a.C, INDIAN YELLOW: Chemical Formula: C19%1 5% 1 Mg.5H,0 


Indian yellow was probably introduced into India from 
Persia in the 15th Cent_ury AD and this pigment was extracted 
from urine of cow and was used in both water colour and 


tempera paintings. 

Chemically it treated with Hydrochloric acid-removing 
of the base with ammonia carbonate and reprecipitation with 
hydrochloric acid and euxanthic acid. 
4.2a.D, Saffron: 

The deep yellow or golden yellow colouring matter was 
an extract from dried stigmas of the autumnal croces sativus 
plant. This colour was put directly into a Medium without a 


mordant. 


Chemically this colour is organic in nature. 


4.2a.E, Gamboge: 


The gum resin from the varieties of garcinia. Itis an 
evergreen trees which grow in South-East Asia. The gum resin 


was used as a pigment. 


4.2b. Red Colour: 


4-2b. A, Vermilion: 


Chemical Formula - HgS. 
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Vermilion was obtained from the cinnabar ore. This ore 
was crushed and grinded to make powder which serves directly 


as a pigment. In India this ore occurs in Central India. 


Its chemical properties are neutral. 


4.2a B, Red Ochre: 


Chemical formula: Fe, 04. 2 
In India it is commonly known as Geru and generally used 
in Indian miniature paintings. It's deposition are found in 


almost all places of India. 


Chemically it is a stable compound and not affected by 
light and alkali but soluble in hot concentrate acids. When 


heated the pigment it turn to lighter coloured varieties. 
4.2b.C Lead: 


Chemical Formula: Pb 304 

It is also known as Sindur, and is made by heating of 
litharge or white lead for some hours at a temperature of about 
480°C. Chemically it is fairly active and turn into brown 
colour rapidly by the action of nitric acid or acetic acids but 
not affected by dilute alkalis. On prolonged exposure to light 


and air, it turns into brown or black colour. 


Such type of pigment was used in Rajasthani and Kerala 


paintings. 


4.2b.D Dragon!s Blood: 


It is dark red resinous exudation from the fruit of the 
rattan palm, calamusdraco. 
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Chemically it is odourless andsoluble in organic solvents 
and gives off red colour. It is used in the art as a stain for 


colouring varnish. 


4.2b.E Safflower (Carthame):Chemical Formula: Cos Hau 042 

It is natural organic red colouring matter and used widely 
in East India as a dye as well as a pigment. 

This colouring matter comes from dried petals of the 
Dyer's thistle, Carthamus tinctorius, Extract colouring matter 
is Carthamin or Carthaminic acid. This acid is treated with 


cold dilute sodium carbonate solution and gives red colour. 


Chemically it is very less soluble in water or 


alcohol. 


4.2c BLUE COLOUR: 


4.2c.A Indigo: 


Another name is Nil and it is a vegetable colouring 
material. The pigment is extracted from Indigofera tinctoria. 
For preparation of dye, the freshly cut plants are macerated, 
packed into large vats and allowed to ferment, in this process 


the glucoside is hydrolysed to indigo and sugar. 


Chemically it is Stable and unsoluble in water, alcohol, 
ether, and chloric acid, but in nitric acid it decomposes and 
formation of yellow compound called isatin. When heated upto 
300°C, it is reduced into white indigo. This dye or pigment 


is also exposed by strong sunlight. 


4.2c.B Ultra Marine Blue (Lajward): 


It is obtained from semiprecious stone - lapis lazuli - 
which is a mixture of the blue mineral lazurite with calaspar 
and iron pyrites. 
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Natural ultra marine blue is unaffected by red heat or 
by alkalis, but it decomposes by dilute acids even in acetic 


acid. 


4.2c.B Turnsole: 
It is obtained from Crozophora-tinctoria plant. When 


freshly squeezed from the seed it is red, but when made 


alkaline, it turns blue colour. ^ 


4.2d; GREEN COLOUR: 


4.2d.A Green Earth (re-verte): 


It's composition is mainly  glauconite and  celadonite 


which are hydrous iron magnesium. 


The green colour turn into red brown on strong heating 


and unaffected by light and air or dilute acids and alkalis. 


4.2d.B Malachite (Mountain Green): 


It is basic copper carbonate and prepare the pigment, 
by carefully selecting, grinding and seiving. It is found in 


Bihar, A.P., Rajasthan, Himalayas, Sikkim, Kumaon and Nepal. 


Chemically it decomposes by acids and unaffected by 
cold dilute sodium hydroxide and it also decomposes by light. 


42d.C Sapgreen: 


It is natural organic dye stuff and prepared from the 
ripened berries of several varieties of the Buck thorn, 
Rhamnus. The juice of the berries may be use directly or 
may be precipitated with alum. 
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In ancient times it was not dried but was sold in 


bladders as a dense syrup and used in water colour paintings. 


AL ie BLACK COLOUR: 
4.2c.A Charcoal Hack: 


In India it is prepared from the twings and wood of 
tamarind tree, after burning in a closed pot. ` It can also be 


obtained from the shells of almonds and coconuts by charring. 


AAA Lamp Black: 


It is used in ancient India and commonly known as 
Kajal. It is prepared by burning of oil in a lamp and 


depositing the soot on a earthen bowl. 


4.2e.C Graphite: 


It occurs in Kerala, Orissa, Bihar, Sikkim and 
Rajasthan and it gives a dull grey pigment. It has mostly used 


for drawing rather than for paintings. 


4.2e.D Terre-Noir (Black Earth): 


It is a mixture of carbonate of calciumm, iron and 


manganese with clay. 


4.2.1 WHITE COLOUR: 


4.2f.A Lime: 


It has been extensively used in paintings and found 


in limestone diposit. It is also made by grinding shell or 
calcining. 
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4.2f.B. Gypsum: 


Well known plaster of paris is made by the heating 
of Gypsum and chemical composition of Gypsum is calcium 


sulphate. 
492026 Zinc White: 


It is commonly as safeda, and commonly used as 


pigment in miniature paintings. Chemically it is. Zinc oxide. 


So, there are a number of minerals, vegetable and 
animal pigments found in India and used in ancient time to 
Medieval times. Now-a-days pigments are used, but several 
pigments have replaced by the original natural pigments or 


synthetic pigments. 
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CHAPTER - V 


DETERIORATION 
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DETERIORATION OF MINIATURE PAINTING AND ITS FACTOR 


To a casual visitor, it may seen once exhibits are 


‘prepared and displayed in museums, they are no longer-subject 


to change, decay, or deterioration. But in the reality, things 
are far different from what they appear. A short period of 
neglect or inattention may cause  irrepairable damage to 
exhibits. As a matter of fact, when an antiquity suffers 
deterioration, it reminds us that it is not altogether life-less 
and is very much liable to damage by variations in 


temperatures and humidity, etc. 


There are many contributory factors creating 
environmental problems, unstable atmospheric conditions, 


undoubtedly accellerate physical, chemical, and biodeterioration. 


The factors most responsible for such damage are marked 
variations in temperatures and humidity of the climate 
environmnt. 


The Miniature paintings being a complex system, 
composed of organic and inorganic raw materials, the work of 
arts are highly vulnerable to the degrading of unfavourable 
environment, sun, wind, smoke, grime and dust particles in the 
air are known to have adversely affected these delicate 
miniature painting or artistic works. Variation in relative 
humidity and temperature, intensity of illumination isolation or 
exposure to direct sunlight, atmospheric pollution and tarry 
greasy and sooty effects from light, butter lamps, etc. causes 
damage to the miniature paintings. Micro organisms, insects, 
rodents, are also known to have caused damage to structural 


components of miniature paintings. 


Deteriorating Factors: 


Before we can understand how to care for miniature 


paintings, we must know what are the various deteriorating 


H 
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factors that effects them. The number of deteriorating factors, 
the complexity of their behaviours and the fact that they are 
present in the atmosphere all the time simultaneously make the 
natural deterioration a very complicated matter. At best the 
different factors and their influence can be studied one by one. 


The factors responsible for the deterioration of miniature 


paintings are of two types: 


dls External Factors; 
2. Internal Factors. 
1. External Factors: 


To go into details of external factors that take effects 


from outside the body of the miniature paintings. They are 
mainly: 


Me Abiotic Factors: 


a. Climate condition; 
b. Air pollution or Atmosphere; 
c. Light. 


II. Biotic Factors: 


a. Insects; 
b.  Micro-organism; 


c. Rodents. 


III. Physical Factors: 


a.  Accidental/Natural calamity. 


I.a. Climate Conditions: 

Museum climate plays a very important role on the 
deterioration of paintings. The effect of moisture manifesting 
itself in paintings becomes limp, loses its crispness and 
strength. 
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The region of South and South-East Asia has three broad 
zones of climate, the hot and humid zone, the hot and dry 
zone, and the monsoon seasonal climate zone. In India, climate 
conditions are hot and dry, there is a large difference 
between day and night temperature (mean values, day 37°, night 
20°C) and the RH is low (10-55%), rainfall is scanty. Monsoon 
type of climate which means district not humid and hot dry 
seasons. In these places, the climate is very dry during part 
of the year (mean temperature 35%C, RH range 20% to 55%) with 
practically no rainfall. During the monsoon season, the 
temperature is high and the atmosphere becomes moist (RH 55% 
to 95%) with heavy rainfall. 


Due to extreme variations in humidity content of 
atmosphere as happen in India in the changes of seasons, 
miniature paintings, inflexible paint is distrous, flaking of. 


paint starts and the surface becomes powdery. 


In a museum, painting gallery, the choice of temperature 
will be predetermined to suit the comfort of visitor, say within 
the limits of 16€to 25°C and for the collection it will be a 
question of establishing limits of RH that can be considered 


safe within the range of temperature. 


Relative humidity in given volume of air is the ratio 


of absolute humidity to saturation at the same temperature. 


Amount of moisture in unit volume of airx100 
—_ 2.272 11 UNt volume of airx100 


Rele tivo tech (Unis) “Amount of moisture required to saturate the 


same volume of air at the same temp. 


Effect of RH changes on paper paintings: 


The paper is conspicuous by the presence of cellular 
structure and, therefore, Paper and all organic materials 


(cultural objects) are hygroscopic in nature when humidity 
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increases, calls absorb moisture and resulting the flaking of 
paint. In dry atmosphere cells lose the moisture absorbed 
during wet season, and resulting the cracks in paper painting. 
This process of expansion and contraction continues throughout 
the year so long as paper miniature painting remains unstable 
and uncontrolled and finally results complete destruction of 


miniature paintings. 


Dimensional changes in hygroscopic substance take place 
because of variations in RH and as these changes are not 
uniform in all directions, conservation of such objects becomes 
a difficult problem. In the case of miniature paintings, excess 
of moisture tends to weaken the tissues and promotes growth 


of micro-organisms. 


Humidity plays an important role in the acidity in. 
miniature painting, & growth of insect and fungi causing the 


fading of colours. 


It should be clear that the humidity responsible for the 
deterioration. Damage has been caused to them by failure 


to controltemperature and relative humidity. 


Atmosphere (Air Poliutants): 


Before life evolved the primary constituents of earth's 
atmosphere mainly nitrogen, ammonia, hydrogen, carbon 
monoxide, methane, water vapour and oxygen presence onty in 


trace quantity. 


But in present time, the burgeoning population of human 
and bovines and rapid industrilization have resulted in massive 
exploitation of natural resources and pollution. Atmosphere 
pollutants that cause the deterioration of materials can be 
considered under three main headings: 


1. AER 
The acidic pollutants of which sulphur dioxide (S0,, 
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is the most important. 
2 The oxidants they are associated with photochemical 
smog of which Ozone (04) seems to be the most destructive. 
3. Last one is the airborne particle which cause soiling 


and abrusion and which combine with acidic pollutants to make 
them even more destructive. 

Silver work has been carried out in the miniature 
paintings are affected by hydrogen sulphide, it turns to 


blackish colour. 


Dust particles suspended in the air, form a layer on the 
painting surface, having not only physical effect, but also 


chemical effect on the paint material. 


When there is no facility of the air conditioning and 
purification of air the only practical solution to combat the 
hazad of the atmospheric pollution seems to be glazing of 


paintings. 


Nitrogen is also one of the considerable factors to 


deteriorate miniature paintings. Like S0, it is soluble in 
water to give nitric acid. This nitrous acid formed alongwith 
nitric acid is oxidised by air to give more nitric acid. It 
is a strong acid as well as oxidising agent which hydrolysis 


cellulose. 


The deposition of dust particles on miniature paintings 
attracts moisture leading ultimately to the formation of sticky 
dirt and soil on the paintings. Apart from dirt, stains 
including rust, salts and body decomposition products, starch, 
greases prespiration, lampsoot, mildew and even the paint used 


for painting often weakens the paper. 
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I (c) Light and its Effect: 


Light is a form of electro magnetic energy having 


radiations of various wavelengths, consisting mainly of two 


types of radiations namely: visible, and invisible. The 
portions of light spectrum which is between the wave lengths 
of 400 NM, and about 760 NM is the visible portion of light 
radiations. Radiations with wave length shorter than 400 NM 
are known as U.V. radiation and radiation with wave 


length longer than 760 NM as Infra-red radiations are invisible. 


There can be two types of light sources: natural and 
artificial. Natural light is generally avoided in museums. 
Artificial light could be tungsten, fluorescent and metal halide 
lamp. Metal halide lamp is a high pressure mercury lamp with 
improved colour range, but normally the high pressure mercury 
bulbs are not suitable for museum use. Deffused lighting by 
indirect or passing through ground glass is supposed to be 
ideal. But indirect, diffused and low lux U-V radiations are 
avocated for sensitive organic artifacts such as water colour 
drawing, graphic prints, miniature paintings, illustrated 


manuscripts and books, etc. 


l(c)i. Effect of light on miniature paintings: 


One will agree that light is necessary if the objects are 
to be seen. But we know that the miniature paintings are badly 
effected by direct light. Therefore, we must know the 
deteriorations caused by light and the Ways and means of 


minimizing them. 


Following type of changes by action of light are given 
below: 


1. Structural changes resulting in weakening of material: 


Paper miniature paintinps are basically polymeric 
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cellulose, protein, molecules and they owe their strength 
to the length of the chain of constituent molecules. Under the 
influence of harmful light these long chains breaks and results 


the same in the weakening and tendering of material. 


2. Fading and changes in colours: 


The fading of colours occur most noticeably in thin layer 
miniature paintings, because the thin protective binding medium 
permits greater penetration of light and other active ingredients 

alntings, 4 
from the atmosphere. Most water colour/ artists use mixtures 
of various colours for producing different shades and these 
colours fade to different extent. With the result with exposure 
to light the colour combination may be completely distorted 


leaving the painting harsher and less subtle. 


INC) Damaging Factors of Light: 


The damaging effects of light on organic material 


(miniature paintings) depends on: 


1) Spectral Characteristics of light; 

2) Intensity of light; 

3) Duration of exposure of light; 

4) The sensitivity of the objects of radiations: 

5) Certain external factors like humidity, temperature and 


oxygen content influence the rate of deterioration by 
light. 


Since the degradation of the miniature paintings is caused 
by both visible and invisible portion of light, it becomes 
necessary to study the types of sources and their 
characteristics. The source of light are either natural or 
artificial. The natural light is sunlight or day light. 
Artificial light are mainly of two types: 


1) Fluorescent; 


2) Incandescent lamp. 
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The fluorescent lamp emits U-V rays which is 
photochemically more active and the incandescent lamp limits 
I.R. radiations and thus produce heat and some chemical 


effects. So both the rays are harmful for organic objects. 


The most that can be done is to attempt to Keep together 
the remaining portions and to ensure that the deterioration is 


held as far as possible in check. 
Biotic Factors: 


Bio means living being and deterioration is a complex 
phenomenon, which occurs from the simultaneous effect of 
several causes. So deterioration or degradation due to biological 
agencies are called biodeterioraion. In other hand we say 
biological agencies responsible for the deterioration are called 


biodeterioration. 


There are various deterioration agencies such as light, 
climate, pollution, fungus, insects, algae, etc. that effects on 
art objects. In the present dissertation, we discussed only 
microorganisms of various types and insects of different kinds 


are most devastating. 


Miniature painting is done on a paper. Paper is organic 


in nature which are nutrition to the living organisms. 


II (1) Microorganisms: 


The component of paper is cellulose, lignin hemicellulose 
pectings, waxes, tanins, proteins, minerals, etc. Resinous 
material fillers and dye stuffs also present. So various 
impurities are added during its productive cycle which forms 
the base for microbial nutrition. Micra.Qrganisms growing one 


are mainly actino mycetes, bacteria and fungus. 
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Microbial spores present always in air. If getting 
proper humidity ( > 75%) and temperature 25-35°C start to 
germinate. The most prevalent micro-organism found on painting 
are Aerobasidium pullans, Aspergillussp Alternaria sp. Rhizopus 
sp, trichoderma sp Phoma Pigmentivora, Penicillium sp. 


Among these spores of aspergillus and penicillium can 


survive for 30-40 years. 
Mechanism of Microbial Deterioration: 


Microbial deterioration on miniature painting made up of 
various mechanisms, which either complement or result from one 


another. These are given below: 


a) Attack of micro-organisms on miniature paintings mostly 
result in deterioration of the whole objects, generally starting 
from the support of the miniature paintings and then penetrating 
through all the layers. 


b) Appearance of microbial growth on miniature painting 
surface and resulting the formation of filamentation spreading 


over the surface changing their design and colour. 


c) Hyphae growing inside the miniature painting cause the 
structure of the layers to become dislogged (Wazny & Rudniewski 
1972). 


d) Micro organisms penetrate the extracellular enzyme inside 
the miniature paintings, cause deterioration of all component of 


the miniature paintings. 


Enzymatic activity causes the painting layers to loosen, 
crack and fall of the surface. 


e) Hyphae growing inside the miniature paintings excrete 
metabolic products into the environment. These metabolic 
product are organic acids which dissolve primarily and lime, 
ground (Ross-1968). 
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35 
f) They produced also coloured compounds which causes 
stains on miniature paintings. These stains are impossible to 
remove from the surface of the Miniature paintings. 
g) Development of fungal spores in a vegetative stages 


promotes the settling of dust on miniature paintings. Hyphae 
grow throughout the dust particles consolidating them and 


utilising them as nutrients (Ross - 1963). 


Several bacteria were also isolated from miniature 


paintings and paper materials, where the relative humidity 
is more than 85%. These are: Pseudomonas, Bacillius, 
micrococcus, Saprocytophage, cytophage and celvibrio, 
Aerobactor, Chromdecterium, clostridiuem, Flavobacterium and 
Klbsills. They intensively discolour the miniature paintings 
and paper. 

Insects: 


Of all the destructive agents, insects are amongst the 
greatest. Destruction of organic material in museums by 
insects is not a problem of recent origin. Aristole, Horace, 
Ovid and other writters make mention of the irreparable damage 
caused to paper material by insects. Insect ravages in warm 


and humid countries,are much worse than in temperate zones. 


Fortunately, insects found in Museums are not of many 
types. Only certain species of insects found in museums. The 
presence of these destructive species is very difficult to 
detect. This dfifficulty in detection arises from the fact that 
an insect may be present inside an object at any stage of its 


life cycle, i.e. egg or larvae which may not be detected easily 
on the surface. 


Insects in general are placed in the class insecta or 
Hexapoda under the phylum Arthropoda. The main 
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characteristics of this class are: body is divided into head, 
thorax and abdomen, compound eyes and three pairs of 
appendages, development is through metamorphosis. Their size 


vary from macro to microscopic. 


The main insects which founded in the painting 
collections or gallery are: Silverfish, Cockroaches, Book lice, 


Criickets, Book Worm, etc. 


Humidity, temperature, presence of food materials, damp 
heat environment are the main factrs that influence the growth 
of insects. Temperature and humidity have much less 


influence on the development of insects than on that of fungi. 


Cockroaches (Periplanta sp) are placed under the order 
orthoptera. These insects are extremely omnivorous. They 
lie in dark, warm & humid places and cause damage to paper, 
paintings, book-bindings, etc. They spoil materials by 
excrements, which actually have stains in presence of moisture. 


They lay eggs in  oothecca about 16 eggs at a time. 


Silverfish (Lepismidae) are placed under sub-class 
Apterygota and order Thysonura and family Lepismidae and are 
found throughout India. In India two species of silver fish 
recorded - one in Lepisma Collaris and Lepisma Saccharina. 
They are very destructive, if their numbers grow large and 
are usually found in miniature paintings and books, etc. They 
feed on starchy and sugary matter. The surface of the paper 
is commonly eaten by these insects. On paper painting they 
produce superficial erosions of irregular shape. The life cycle 
of silver fish is of 2-3 years. Their growth and development 
are favourable in places where the temperature varies between 
60° - 80°F & the humidity is greater than 55%. 


Book lice are placed under the order Corrodentia and 
Family Liposcelidae and are Slender bodied, size being nearly 
1 mm long. Mouth parts are of biting and chewing type. A 
striking feature of this insect is that it breeds through-out the 


year. Such type of insects are usually found in paper 


Í CC-0. In Public Domain. UP State Museum, Hazratganj. Lucknow 


Digitized by Sarayu Foundation Trust, Delhi and eGangotri 


CC-0. In Public Domain. UP State Museum, Hazratganj. Lucknow E 


AA AAA 


Digitized by Sarayu Foundation Trust, Delhi and eGangotri p 


materials and they eat flour glue and paper. They are rarely 


found in well lighted and well ventilated surroundings. 


Rodents: 


Rats can also destroy any organic materials, especially 
paper and can also be a great nuisance in storage if not 


properly maintained. 


Physical Factors: 


I have already discussed the deterioration of miniature 
paintings that gives rise to certain chemical and biological 
reactions in the structure of the painting. Miniature painting 
can also be destroyed due to certain other factors, like 
accidents, fire, natural calamities, mishandling, wrong method 


of transportation, etc. 


These type of damages caused by mechanical means is 
purely physical in nature. The result may be disastrous. The 
main cause is only little carelessness. Probably more harm 
is done to the objects through ignorant human hands than 


through any other agencies. 


In a museum we cannot plead ignorance. As museums 
personnel, we must know how to keep art objects, to handle 
them, on for the art objects are not only valuable, but in 


Many cases, irreplaceable. 


I have often seen the miniature Paintings are stored 
in a heap, their painting side in direct contact with other 
paintings. Miniature paintings are also stored in envelops. 


If no care is taken that the edges are being damaged. Some 
paint is being lost through abrasion with each other. 
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Larger paper paintings are stored rolled like a scroll. 
Creases appear in the paper due to this practice and the paint 
flakes off. Sometimes paper paintings are kept in folded. I 
shall find that the paintingis damaged at the fold-line, when 
the enthusiastic care taken of the miniature paintings wants to 


keep the paintings clean and free of dust. 


What can happen to a painting withina short period that 
anyone can imagine, if a rough cotton is used for dusting 
instead of a soft brush. Every time the surface is dusted some 
minute part of the paint is lost. The repeated action will be 
multiplied in no time. To avoid this sort of damage the study 
ofrisk involved, acordingly steps may be taken against those 
risks. It should be made a rule that the paintigs are not 
moved or handled frequently. There are more chances of 


accidents if the painingsare moved again & again. 


Miniature paintings having paint of any thickness 
should never be handled by single hand. Because, the oxidised 
film cracks. Handling of old art objects are very delicate busi- 
ness and should not be entrusted to junior staff members, and 
big paintings should not be moved by one person, or it will 
be beter to use a padded rolling trolley for transport of 
paintings. At last deteriorated paper or inferior quality paper 


should never come in contact with the painting. 


Accidental/Natural Calamity: 
ens Upa Calamity:, 


The risk inside the museum are numerous in damaging 


the art objects, as given below: 


i) Fire: 
ii) Lightning; 
iii) Flood; 


iv) Earthquake, etc. 
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the fact that fire 
It is 


There cannot be two opinions about 
can be one of the greatest dangers to museum objects. 
either caused accidentally and mostly carelessness is the main 


reason. 


The museum personnel must put a full stop from smoking 
inside or around the musum. In the case of monasteries, where 
24 hours burning of butter lamps, the risk can be minimised 
by placing either the butter lamps/incense stick away from 
the material which easily catches fire, as the damage by fire 


is irreplaceable. 


In a tropical region where frequent earthquakes, flood, 
heavy rainfall takes place, is also dangerous to the art 
objects. With heavy rainfall, there is thunder and lightining 
which could cause the building to collapse, must be equiped 


with earthing. 


So, deterioration/damaging of the art object, plays an 
important role by Earthquakes, flood, fire and lightning. 


Internal Factors of Deterioration: 


The internal factors depend upon the properties of the 
materials used in the miniature paintings. If the technique of 
painting was fault, various deteriorating agencies will have more 
success in affecting the paint. There are certain reactions 
natural to the paint over which they Cannot be any control. 


The painting on paper, certain pigments, for example: 
verdigris are known to have a very damaging effect upon the 
Support, the portion of paper painted with this pigments are 
easily charred brown and eventually totally lost. 


The great enemy for painting is acidity which comes 
through many Sources, it have been introduced at the time of 
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manufacture or later preparing the paper for painting. Even 
a small quality of acid lead to break the fibres of cellulose, 


thus resulting in the loss of strength of paper. 


Some times artists making a  wasli for painting used 
waste writting paper, so ink of such paper also causes the 
acidity or stains on paintings. Deterioration of paintings is 
a complex phenomenon andonly constant efforts can minimise the 


effect of the damaging agencies natural or accidental. 
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CHAPTER - VI 


EXAMINATION OF PAINTING 
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EXAMINATION OF PAINTING 


Before giving any treatment, we ensure that what type 
of the paper used and extent of the damage, which is present 
and also to be noted the nature of the constituents of painting, 
mainly paper, priming coatings, pigment and adhesive. For 
examinationn of miniature paintings, generally used binocular 


stereomicroscope with an arrangement for photomicrography. 


In examination of paintings, there are several points 


to be noted, as mentioned below: 
i) Examination of Support: 


Firstly check out what is the nature of Support, whether 


the painting is on a Single sheet of paper or on wasli. 
ii) Strength of Supporting: 


After examination of Support, then check Strength of 
Paper, and also check . whether it is fragile or embritiled. 
Another point to be noted is whether the painting needs lining 


or some other type of treatment or not. 
iii) Condition of Wasli: 


Wasli made up of three to four or more paper sheets, 
pasted with wheat flour paste. Due to humidity effect these 
layers become Seperated or loosened in some areas. 


iv) Acidity: 


This is due to atmospheric pollution. So, it is essential to 


test for the presence Or absence of humidity. It is checked 
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by the strip of litmus paper. However, the use of strips of 
pH paper, which develops different colours at different pH 
values is better. This strip of the moistened pH paper is 
brought into contact with the back of the painting and colour 


developed is matched with the known standards. 


v) Charring of the Paper: 


Some pigments i.e. green verdigris have a very harmful 
effect on the paper. In the initial stages of deterioration, 
the paper become brownish at the back of painting, wherever 
such a pigment has been used for painting. In the advanced 
stage, the paper becomes completely charred and falls off in 


these areas. 


vi) Presence of old repairs: 


It is possible if the painting was repaired at some stage. 
It has to be checked whether there is any old repaires 
present and if these repairings have been done nicely, . then 


it is not necessary to remove them. 


vii) Fungus: 


It is a major problem mostly in tropical areas. Colour 
of fungus appear as a black or green spots. It is, therefore, 
examined whether such spots are the result of fungus growth 


or some other cause. 


viii) Insects: 


Silver fish and book worm etc. are the common insects 


foun_d in paper paintings, and they eat cellulose materials. 
Termite damage also can always be expected. 


ix) Stains and spots: hs 
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or not on the paintings. Some times these stains are present 
only on painting surface, but in some cases they can also go 


deep into the fibres of the paper. 


Water stains are very common in the Indian miniature 
paintings. Other types of stains are oil or greceous and rust 
also be present on the paintings. Rust stains seen normally 
back side of the painting, but in some miniature paintings its 


present on the painted surface. 


x) Discoloration of the paper: 


Paper becomes yellow or even brown with the passage 
of time but ensure that the colour is original or whether it 
is the resulting of ageing. 


xi) Condition of paint: 


Paint condition of a painting should be examined by 
photomicrography. The brush work of the painting is so minute 


then the defects are not noticeable by the naked eye. 


Certain pigments for example: White lead turn to grey 
or black in colour because carbonate of white lead change to 
sulphide : of lead by the action of air pollution. Similarly 
silver paint becomes turnish to grey or black. The using of 
silver paint can be easily determined by the steriomicroscope 
j at a magnification of about 10 x and identified as a 
characteristic metallic surface it is very different to that of 
smooth surface. 


RS E 


xii) Solubility of paint: 


PEREZ 


Before give any treatment to the paintings, conservators 


should know whether paint is soluble in water or organic 
solvents. 
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Each type of object has its own peculiarities, which 
must be kept in mind when undertaking its conservation or 
restoration. After the full examination, documentation g testing 
of colours, photographic records of a miniature painting should 


be made. Then only one should start the conservation work 


] 
| 
d 
i 


with utmost care. 
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CHAPTER - VII 


PREVENTIVE MEASURES : 
A. AGAINST ABIOTIC FACTORS 


ü 
B. AGAINST BIOTIC FACTORS 
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A. PREVENTIVE MEASURES AGAINST ABIOTIC FACTORS 


It is very important for a conservator, to see the 
climatic condition of the Museum, where the miniature paintings 
are exhibited. A thorough study should be done before giving 
any treatment of an art object. For this, the following factors 


have to be dealt with: 


A.1) Climate control, 

A.2) Light control, 

A.3) Fumigation, 

A. 4) Micro-organisms Control, 
A 


25) Insects Control. 


A.1) Climate Control: 


E In miniature painting only effective way of fully 
preventing the deterioration due to climatic conditions are to 
control the humidity and temperature of an exhibition hall and 
human comfort must also be considered. Comparatable study 
has been done on the object and as a result, it is recommended 
that the relative humidity in museums and art galleries should 
range between 45% to 60% and the temperature between 20°C 
to 24°C. Relative humidity in show cases should be above 
65%, to effectively control the micro- organisms. Relative 


humidity should be maintained 24 hours. 


The best means of climate control is by the air 
conditioning. In humid climates, relative humidity between 
55% to 60% but for dry climates a lower limit, i.e. about 45% 


| 
1 
j 
b can be tolerated. 
d 


The filteration system depend on local conditions but 
electrostatic filteration system should never be used in 


Museums, because it produces: ozone, which is very damaging 


gas for many types of museum objects. In air conditioning 


^ 
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one important factor is, it should be continuously working for 
twentyfour hours of the day, throughout the year, and never 
only in office timings. It introduces artificial fluctuations 
between the day conditions and the night conditions, which is 
more dangerous for art objects and similar to when air 
conditioning operated during the summer and turned off during 


the winter or vice versa. 


Air conditioning is an excellent system for controlling 
the climate but it is very expensive and not only and also 
in maintenance and costs of operation. If airconditioning is 
not possible for the whole building, possibility of controlling 
the environment in selected areas, mainly in painting section 
and exhibition hall should be examined and keep the silica 
gel inside the sealed show cases can normalize the relative 
humidity because silica gel absorbs the moisture from wet air 
and gives off dry air. For an enclosed space of 1 cubic meter 
about 500 gms. of ‘silica gel are needed and hydrated Cacl, 
or quick-lime, fresh lime also used for dihumidification, lumps 
have also been used inside closed show cases for 


dehumidification. 


Humidity and temperature also be controlled in the hot 
summer months, using 'Khas' curtains, for extra humidity. 
A very practical suggestion is the in-corporation by hygroscopic 
material, for example, carpets, curtains, furnishings and wooden 
cup-boards etc. kept inside the exhibition hall or in reserve 
collection. Such materials can absorb humidity when it is 
high and can again give it off when the conditions are cay. 
For the same reason, wooden cup-boards are safer storage for 
the paintings. Some extent the paintings can be safe from. the 
effect of the humidity by alkathen film,which is used as the 
covering material in the back side of the paintings and acts 


asmoisture barrier. 


The paintings inside a show case are safer than those 


paintings displayed in open because atmospheric conditions e 5 


y 
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inside the show case or inside the glazed frame are stabilised 
changes in the conditions outside, do not effect the stability 
suddenly. During the rainy season, when the relative humidity 
of the atmosphere is the maximum, then the paintings should 
be taken out of the show cases or frames once a month and 
cleaned and dried before the paintings are again displayed in 


show cases. 


So it is necessary that the humidity and temperature 
are controlled in museums because humidity and temperature 
are very harmful to the miniature paintings. If humidity and 
temperature are not contolled in painting exhibition hall and 


reserve collection, the paintings should be damaged. 


A221) Light Control: 


| ICOM examined the problems of modern artificial light 
sources and their potential danger value to miniature paintings 
and other organic materials. The deterioration due. to light, 


according to the findings of ICOM depends upon: 


a) Intensity of Light, 
b) Time of exposure, 
c) Radiations, 


mE d) Capacity of the object to absorb light. 


Paintings are highly susceptible  tolight and should, 
therefore, never be exposed to high intensity illuminations. 
So, minimise the illuminance level of the light and in galleries, 
indirect lighting should be preferred. Day light coming from 
windows can be controlled by shades, plastic louvres and 


curtains. 


i The distribution of light on the paintings should be 


as uniform as possible and time of exposure of paintings should 


E 
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be restricted to a minimum. It is preferable to use transparent 


glass panes in front of a light source. 


Photo chemical degradation of paintings and fading of 
colour is due to the visible light radiations and ultra-violet 
radiation. Ultraviolet radiation retarding by plastic sheet or 
plexiglass 201 or perpex V.E can be used. These are absorbed 


the U.V. radiations. 


A simple method to cut off U.V. ray is to reflect the 
light from painted surface containing titanium white or zinc 
white paints. Incandescent light is practically devoid of U.V. 
radiations and does not present any problems. The fluorescent 
light, however, when used, must be guarded against any 


suitable use of U.V. filters or absrobers. 


Light on miniature paintings, commonly accepted range 
is 50 lux for visible light and 75 ANW/ men for invisible 
light respectively. 
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B. PREVENTIVE MEASURES AGAINST BIOTIC FACTORS 


Only during the last few decades a broader look has 
been given to the control of art objects especially in tropical 
locations, regarding insect and microbial deterioration. AS 
it is a well known fact that air constantly charged with fungal 
spores and in museum, dust from the shoe of visitor . enhanges 
the contamination of air. Thus preventing method against 
contamination of fungal spores is practically impossible. Since 
high humidity and high temperature favours to the fungal 
growth, importance should be given to maintain sufficient low 
humidity | between 55+5%, which is unfavourable for spores 
germination. It can be maintained by hygroscopic chemicals 
for example - silica gel, calcium chloride, etc. In reserve 
collection, before storage the paintings to be sprayed with 
10% alcoholic solution of thymol to keep check on the growth 
of spores present in a reserve collection. Where the humidity 
cannot be lower than 75% during the monsoon. After the spray 
the room should be kept closed for atleast 24 hours to allow 


the thymol vapour to have full effect. 


The main group of methods are available to control the 


biotic factors causing damage to miniature paintings are: 


B.1) Fumigation process, 
B.2) Chemical treatment, 


B.1) Fumigation process: 


This process is usually carried out before adding 
paintings in reserve collections. Protection imparted by 
treating the paintings with a toxic gas depending upon the 
properties of the gas, concentration, exposure time, 
temperature, relative humidity in the chamber and pressure. 


The gas has an insecticidal or fungicidal action. 


The aim of this process is that, the active compounds 


penetra ie in the objects much deeper under reduced pressure. 
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Penetrations are even better and a shorter exposure time will 


be sufficient for the treatment. 


There are several gases which are used to control 


insects and fungus. These are as follows: 


1) 


Thymol (Cio H O) is used in crystalline form, the 


vapour is generated E gentle heating of the crystals. An 
amount of about 20gm is thought to be enough to generate 
the proper concentration inside a chamber of 1 m?. Thymol 
can kill insects, fungi and spores as long as they are exposed 
to the gas for a sufficiert long period (for about 2 days) 
under the above mentioned condition. Another way of using 
thymol is to dip paper strips in a solution of thymol in an 
organic solvent and place the strips in a sealed packing, 
togeher with painting but care must be taken to avoid any 
contact between the strips and the paintings. . If care is not 


taken the discolouration of painting occurs. 


2) Some times formal- de-hyde is used as a fumigant but 
it has a restricted activity against fungi only. Complete 


sterilization is not possible as its penetration into material 


is rather limited. It does not have any activity at all against 
insects. 

3) Hydrogen Cyanide (HCN) is an extremely dangerous gas 
and is particularly effective against insect but hardly at all 
against fungi. The recommended dosages are 10 to 15 gm/m° 
for 24 hours, generally it is not recommended. 

4) Phosphine (PH) gas is active against insects. The 


advantage of this gas is its capability of eradicating the insect 
eggs which are usually difficult to kill. Further more it is 
easier to use, than ethylene oxide and is cheaper. Yet it 
it has the disadvantage of acting slowly and if applied in the 
wrong way resistance may occur owing to its very aggressive 


and corrosive character it should not be used to paint 
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material supported by metal or wood frame, for they can 
great damage from inside. 


suffer 


B.2) Chemical Treatment: 


It consists of the active compound dissolved in an organic 
liquid or taroils or creosotes. The solvents evaporate slowly, 


thus remaining part in objects for a long period living and to 


protect. The organochlorine compounds such as DDT, Dieldrin, 


Gamma-BHC etc. have relied upon for years for painting 


conservation inspite of various undesirable characters, such as 


superficial appearance and odour which. are generally 


disagreeable, although important advances have been made 


in the last few years. 


Chemical for eradication of insects & rodents are given 


in table No.1 & 2 respectively: 


Table No. 1 


Name of Insects Name of Chemical Application method 


Silver fish a. DDT 5% in Alcohol Spray 
(Thysanura) b. Pyrethrum Spray 
@o ELE Repellent 
d. B.H.C. Powder 


Cockroaches a. D.D.T. a oa 
Di i b. rethrum in Kerosene oi p 
(Dictayoptira) E nerd ES 


Termi te a. 5% DDT in alcohol Spray. 
b. Creosotoc Brushing 
c. Zinc chloride Powder 
d. Penta Chloro phenol Spray 
(in ethyl alcohol) 
Beetles a. Petroleum i ES 
(Coleoptera!) b. 5% Pentachloro phenol in 
petroleum. 
c. D.D.T. in Kerosene oil BEE 
d. Ethyl methyl bromide = SS o 
pellen 
et Sn Repellent 


E 
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Table No.2 


eg 


Chemical Name Type of application 


Rodents Barium Carbonate 


Bait 
Thallium Sulphate Bait 
Ethyl Sulphate Fumi gant 
Methyl Bromide E icone 


The precaution for the control of ins.ects, rodents and 


fungus may be summerised as follows: 


1) Before adding any new collections in reserve collections 
or display in the galleries. It should be checked for presence 
of insects and if any presence, then it should be cleaned and 


fumigated. 


2) Reserve collection and display hall should constaltly 


remain treated with insecticides. Naphthalene balls kept inside 


Show cases. 


3) Storage  cup-boards or boxed to kept organic objects 


: wood 
should be  pre-treated with toxic agents to combat the 


borers and termite. 
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| CHAPTER - VIII 


CONSERVATION TREATMENT 


preservation of any type of paper. 


on 


growths etc. on paper, but sofar no study has 
paper 
draw 
experiments on painted material, e.g. study the effect of 
certain chemical for utilizing and the effect of the chemical on 
the paper strength. It also very important to study the effect 


of chemical on pigments. 


painting are many: The paper develops acidity, it becomes 
weak and yellow. It develops  foxing marks, stains of various 
types and water stain. Accidental tears and bad and faulty 
repair work in the past are some other problems. In the paint 
layer, 
detachment of the entire layer off paint are some of the common 


elements. 


preservation of miniature paintings are a 


a) 
b) 
c) 
d) 
e) 
t) 


a) 


Various studies have been 


correct results, it would be necessary to conduct 
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CONSERVATION TREATMENT 


made _ on the subject of 
Studies have been made 
effect of acidity, environment, fungaland biological 


been made on 
paintings treating them as paintings. In order to 


The common defects that are observed in a paper 


fading of colours, flaking, change in the tonal value, 


Some of the procedures that are adopted for the 
s follows: 


Removal of old repairs; 
Cleaning of dirt and stains; 
Deacidification of the papers 
Fixing of the paint; 

Repair and strengthening 0 


Mounting of the painting in mats. 


f the support; and 


Removal of old repairs: 


j me stage 
Miniature painting may have been repaired at 50 Ze 
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by the pasting of strips of paper. This strip im some cas 
3 3 es 


pas to be removed. The most important Consideration in 


removing the old repair should be : um 
painting nor the paper support is NN pe the E 

akened in any 
way. 

The repairing strip of paper is normally pasted by 
wheat flour paste, ` gum or animal glue. These are seperated 
by the application of water or if necessary, a stream of steam. 
The effect of water and other solvents on the paint is examined 
before separation of strips or paper from a painting. If the 
paint is affected by water, then a solution of 15 polyvenyl 
acetate is applied on the surface of the painting. After surface 
dried out, test again, if necessary, another coating of the 


solution may be applied. 


For separation of the strips or paper from painting, 


following methods are used: 


i) By luke-warm water; 
ii) By enzymes; 

iii) By organic solvents; 
i) By Luke-warm Water: 


th a thin brush. 


It is applied on the old paper strip wi 
slowly 


When water sees) ren, e SE 


lifted from one end with the help of pincers. 


z ; e cq 
We have also used a steam jet with a fine nozzle 


: 1l and 
may also be necessary to erase the wet strip gradually 


mechanically with a sharp scalpel. 


H) By Enzymes: 
been used for the separation of 


ve also 4 
Enzymes ha stains. Enzymes are 


Pasted repairs and the removal of 
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naturally occuring proteins and act ds 
catalysts in the y 
chemical 


reactions that take placein the D 


i organisms. Bec 
enzyme does not itself change during a reaction ause the 
9 


; a very small 
amount of it can cause a considerable degree of reacti : € 
ion. The 


action of enzymes is rather specific, and they react with 
with only 


one product or a small group of closely related products 


Enzyme always stored at a low temperature in a 


refrigerator. Enzyme almost destroyed at a high temperature 
(more than 36°C). 


Further more, the acidity or alkalinity of the solution 
in which enzymes are used is also specific. The incorrect 
acidity or alkalinity may destroy the enzyme or make them 
inactive. For the best results, the enzyme must be used at 


its optimum pH. 


Sehgal and Cooper have reported the use of x-amylase 
for the removal of wheat flour paste. Chemically it is a 
mixture of two components, one is amylose and other is amylo- 
pectin. The action of enzyme consists in breaking large 
amylose and amylopectin molecule into small molecules of 
dextrin. There is sufficient degradation of the wheat flour 


paste to allow its easy removal. 


The excess enzyme is washed out in two changes of 


ordinary tap water at 20°C followed by 8 hot rinse in tap 


i r 
water at 509C. The initial rinse should not be in hot wate 


because the proteneous enzyme will be coagulated in situ. 


to remove paper strips by applying 
a brush. The soluton 


then the strips are 


Another process 


dilute enzyme solution over them with 


is left to react for a few minutes and 


i er strips 
detached with pincers and after removing the pap C 


enzyme  neutralise by the alcohol. 
o been used in a viscous medium. 
cellulose sol 


Methyl ce 
beca e joplied lacally. aa 

x USE DZ PAIE Boma. UB Rate Museum, Hazratganj. EV 
MEUS 


En e als | s 
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use of a viscous methyl 
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a very good moisture vehicle and dirt carrier. Th | 
` e Solution 


js prepared by mixing of buffer with methyl cellul 
ulose, 


To prepare the methyl cellulose solution, first of all 
100 ml. of the buffer stock solution are added to 900 ml ; 
ml. of 


This solution is then heated and poured 
on 20 gm. of methyl cellulose. 


de-ionized water. 


Thus a 2% solution will be 


obtained, which is stored in a refrigerator. The enzyme is 


added just before use and enzymes remaining in the paper 


painting may be neutralised by ethanol. 


jii) By Solvents: 


If paint media is soluble in water, we can al- so use 
solvents. A.D.Baynes-Cope experimented with a non - aquous 


method for the separation of paper strips or paper on the 


paintings, they use n-methyl ES The method proved 


W 
heg 


to be very successful. Old į flour pasteis broken down by this 


chemical. It can be a very useful method for the treatment 
of manuscripts written with Indian black ink or iron gall inks 


but it cannot be used for miniature painting because paint or 


dyes are faded by the chemical. 


used to repair miniature 


Sellotape is frequently 
such self 


paintings. However, this is very dangerous: 
put also weaken the 


adhesive tapes are not only stain makers, 
to detach sellotape 


paper of the painting. ANY attempt à 
1 damage the PSP an 


i , a i il 
Without dissolving the adhesive WI m 


In such cases we may 


alongwith it the painting. e of the 


plied at an 908 
t and the paper. A 
rs and more 


dichloromethane. The solvent was ap 
between i 


lifted with pince 
er both the tapes could be 


Sellotape and allowed to seep in 
Corner of the tape was gradually 


Solvent immersed. In this mann 


use the stain left 
S 


to clean 
removed. The same solvent V? B 


by the tape adhesive on the paper. 
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At last in this topic we used 


also mixtur 
5 e à 
generally used for the removing of the p m of chemical. 

sbri 


of the painting as follows: PS or wasli 
a) Methanol 40 MI. 

b) Wanklyn soaps solution (glaxo) 10 ml 

c) Distill water 40 ml. 

d) Ethanol absolute 10 ml. 


This solution is applied on the old paper strips or 


wasli with the help of thin brush. When this solution has 


seeped through the strip or wasli, it is slowly lifted from one 


end with the help of pincers. 


b) Cleaning: 


Before any cleaning operation is undertaken, the 
miniature painting should be examined carefully and check the 
nature of dirt or stain and also be examined whether the stain 


has gone through the fibres or is only on the surface. 
In this process, we used two types of cleaning: 


1) Dry cleaning: In this process we used soft brush for 


cleaning and remove the dust particle. If the surface of the 


painting is globe and shiny then we used cheese cloth oF 


Musline cloth or soft cotton. 


particle is not removing by 


ii) Wet Cleaning: 1f the dust Wet cleaning 


the brush or cloth, then we used wet cleaning. 


are of two types: 


used water. 


1) In aqueous cleaning, 


Aqueo ning: 
q us Cleaning Ws miniature P 


This process used when paint of t 


soluble in water. 


ainting is 


water cleaning IS 


e common - 


2) When 
Some of th 


Non-aqueous cleaning: 


i 2 i ents. 
possible, then we used organic SOV 


Organic solvents are given below: 
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1) Toluene. 
2) Xylene. 
3) Acetone. 
4) Ethanol. 
5) Ciro form. 
6) Allosolue. 
7) Pyridine. 
8) Hexane. 
9) Dimethyl formamide. 


10) Dichloro Methane. 

11) Petroleum ether. 

12) Carbon Tetra Chloride. 
13) ffichloro Ethylene. 


14) Liquid Ammonia. 


The choice of solvent will depend on the nature of the 
stain, the condition of the paper and the effect of the solvent 
on the paint. Before any solvent is used, the solubility of the 
paint in it must be tested. There are several pigment such 
as Indian yellow and gamboge and lac due are the much common 
pigment used in Indian miniature painting, that are affected by 
the many of the organic solvents including ethanol and 


acetone. 


The solvent can be applied to the paper either in spots 
with a brush or in a bath. With the spot technique a blotting- 
Paper should always be placed below the painting to absorb 


the staining material that is dissolved in the solvent. 


There are several types of stains which are not removed 


by organic solvents e.g. water stains, tea, and coffee etc. 


Table - 3 gives some of the solvents which are effective 


types of stains from paintings, but 


for removi of various 
"E their effect 


before using the solvent on a miniature painting, 


Should be tested on a spot. 
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Table - 3 


A OOOO OO 


Name of stain Name of solvent 
eS o —— Name of solvent 
GRR Sodium perborate solution or ether. 
Red ink 1% solution off ammonia 
, Water 

Ste & methylated 
Ball point ink Dimethyl formamide. 
Blood stains Mixture of hydrogen peroxide and ammonia. 
Rust stains Dilute solution of oxalic acid 
Sellotape stains Dichloromethane, Trichloroethane. 
Fungus mark Ethanol. 
Wax removal Chloroform, toluene, petroleum spirit. 
Fly marks : Rectified spirit+Hydrogen peroxide. 
Ink stains Methanol. 
Rubber stains Carbon di sulphide. 
Coal-tar Carbon tetrachloride, petroleum ether. 


QE EEE 


c) Bleaching: 


carefully, until the 


Bleaching process used very 
This process used 


miniature painting colour fades or removed. 


when the solvent falls against stains OP spot. . 
recommended for paintings. 


There are several 


i These are given E 
bleaching agents | 


below: 


1) Hypochlorites, 


2) Hydrogen peroxide. 
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3) Chloramine - T. 
4) Potassium permanganate, 
5) Sodium Chlorite. 


Plenderleith and Werner recommended a solution made 
of 5% to 105 Sodium hypochlorite Solution, to avoid cone 
of the paper by the action of the Solution, it may be oe 
in a solution of 4 Ml concentrated hydrochloric acid in 1 litre 


of water. 


In the bl i 
eaching method, three baths are 


an acid bath and an alkaline bath. 
A bleaching solution of 2700 Ml. 


required, a bleach bath, 


of water containing 150 Ml. 


of sodium hypochlorite solution (5%) and 15 Ml. of concentrated 


hydrochloric acid is prepared in a porcelain tray. A solution 
of 0.5 Ml. of concentrated hydrochloric acid in 2700 Ml. of 
water is also prepared and kept in another tray. The alkaline 
bath is made up of 2 Ml. of concentrated ammonium hydroxide 


in 900 Ml. of water and is also kept in a tray. 


For bleaching, the painting is kept in the first solution 
for a period that ranges from 30seconds to 15 minute depending 
upon the strength of stains. When it is found that the stains 
are almost gone, then painting is transferred to the acid bath. 
In the acid bath, free sodium hypochlorite in the painting is 
changed to sodium chloride and free chlorine. After acid bath, 
We deeped the painting in alkaline bath. For about 10 minutes 
to neutralize any acid which might be present in paper 
Painting. So this method used in very rarely cases, because 
hypochlorites seem too drastic. 


S A ite 
Another bleaching agent is Closter Ke 


; its. i epends 
Powder, is moderately soluble in water and its action dep 
9n the liberation of chloride. 
is used, It can also be appli 


brush, The spot is covered wit 


A freshly prepared 2& solution 


ed locally on a stain with a 


h blotting paper and a glass 
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heet is placed over j 
a p It a The process may have to be repeated 
ate 


several times to achieve the required result 
uit. 


We used i i 
also chlorine dioxide as a bleaching agent f 
paper and permanganate 0.5% Solution d 


i; À both 
technique is not applicable either to min E 


ur painting or in 


used but 


drawing. 


In our lab, mostly used Hydrogen peroxide as a bleaching 


agent for both drawing andMiniature paintings. In this process 


a few drops of ammonia added to the solution help in the 
action. A 10% solution is freshly prepared in bath. Ammonia 
hydrxide is mixed into the solution. The painting is 


immersed in the bath, taken out after a few minutes, rinsed 


in water and dried. A series of line drawings and paintings 


was treated successfuly at the State Museum, Lucknow, with this 


technique. A solution of hydrogen peroxide in ethanol is used 
for bleaching of stains in miniature paintings and paper 
drawings. 

So, bleaching process is necessary than use of the 


bleaching agent is very carefully. If care is) teen "oc 


the colour fades or even damage the painting. 


Cleaning of Foxing: 


ad: M. E 
e found on miniature paintings as 


Foxing marks ar 
other paper object. The 
spots appears on miniature 


infection or oxide and hyd 


Mostly fungal filaments an 
Spots. It has been notice 
Shape and are more acidic 
size is lost in foxing artes: 


implies the production of aci 
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e foxing is brown 
is due to fungal 


characteristic of th 


painting. This spot 


roxides of iron. 


n found in foxing 


a spot have bee 
s are irregular 1n 


d that these spot 
than the surrounding areas and also 
The nature of foxing marks 


d in them. Mostly conservator 
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the spot by the bleaching, 


removes However, z Sek 
sings, it is not possible because of in miniature 
painting , 9: the effect of water g 
the paint u in such; case gaseous ch : A 
goxide (C105) has been recommended. chlorine 4 
1! 
LE 
c) Deacidification: 
peaclOMEe 2 
The presence of acidity on miniature painting is very 
narmful. Due to acidity on painting, support becomes weak and 
brittle. 
Acidity in paper may develop: 
1) Because of carboxyl groups formed as a product of 
cellulose degradation. This degradation may be a natural : 


phenomenon or a result of bleaching, ‘carried out either during 


manufacturing of the paper or during conservation treatment. 


ii) Because of the effect of atmospheric pollution, mainly 


sulphur dioxide and nitrogen group Gases. | 


pigments ©.8. green 


iii) Because of the use of acidic E 
in miniature paintings. 


verdigris (Basic Copper Acetate) etc. 


1) Measurement of Acidity: 


determine the 
Some technique have been recommended to 


acidity in paper. 


2a) E TAPPI Standard Method: 


of paper 


T j Mo 
he extraction of 1 8 and measuremen 


" 
!h 70 ml. of distilled water: 


t 
he extract with a pH meter. 


itabl 
This technique is, msi tain 
Sn Domain. UP State Mugptan, Hz En). L 
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1.b) pH Indicator Method: 


pH indicators are chemical substances which show 


characteristic Colour changes with the pH of a solution. 
Litmus paper 1S a common example. A strip of Blue litmus 
paper is red in an acidic solution and a Red litmus paper strip 
is blue in a basic solution. To obtain an indication of the 
acidity, a blue litmus paper is moistened with distill water 
and placed over the spot of which the acidity is to be 
measured. It is pressed with a glass rod so that it is 
intimately in contact with the surface of the miniature painting. 


If the red colour develped, this indicates acidity. 


1.c) Variable pH indicator paper: 


A more precise measurement is obtained with pH 
indicating paper. The colour developed in the paper strip 
when it is placed in contact with the material is indicative 
of its pH. A standard chart is supplied with the box of 
indicating paper and the coldwt developed in the strip is 


Matched against this. 


1.4) Acidity Measured by Archivist's Pen: 


It is a pH sensitive marker. It employs bromcresol 


green indicator solution as a sensor. However, a great 


disadvantage is that it leaves a permanent stain on the paper 


and hence cannot be used directly on miniature painting. 


2) Deacidification Process: 


For future safety of miniature paintings, it is essential 


that they are deacidified. Many techniques have been suggested 


for deacidification of paintings: 
although useful for paper materials, 


However, many of them, 
may not find application ` 


in Neutralizing miniature painting. 
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The deacidification systems for paper paintings are the 
following two important methods: 


2.8) Non-aqueous solution methods; 


2.b) Vapour phase systems. 
2.8)  Non-aqueous deacidification method: 


If paint media is soluble in water, then used non-aqueous 


method. In this method following solution used: 


2.4.1) Barium hydroxide in : Methanol Solution: 


Baynes-Cope used this solution. A solution of 1.9% 
Ba(OH),Sl of barium hydroxide  ectahydrate in 1 litre of 
methanol. This solution applied on the paper painting back 
by brushing, dipping or spraying. Barium hydroxide penetrates 
into paper fibre and is converted to barium carbonate because 


of carbon dioxide in the air. 


2.a.ii) Magnesium Methoxide: 


It is an alkoxide which reacts readily with water. It 
is found that solutions of Magnesium Methoxide in methanol are stable 
upto concentration of 8% by weight and Metastable from 8% to 
11%. 


In this process a solution prepared of one part of 7% 


Magnesium Methoxide in Methanol and three part of trichloro- 


trifluoroethane (commercial name - Freon 113) is applied on 


Paper painting. However, before the application of the solution, 


Drying can be done with 


Moisture must be removed from paper. ; 
by photographic 


an electric iron, with an inira seai lamps 
driers, 


technique is the difficulty of 


A disadvantage of the 
Furthermore, in 


Obtained or preparing magnesium methoxide. 


a humid atmosphere the magnesium methoxide quickly reacts with 


moisture to precipitat_e magnesium hydroxide on the surface 


i i i ion ir q er. 
el Painting, thereby precluding its penetration into the pap 
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2.8. iii) Methyl Magnesium Carbonate Solution: | 


This process modified from Magnesium methoxide process. 
mais process - Kelly et. al. developed, and he used methyl 
magnesium carbonate, which is prepared by the saturating an 
85; solution of magnesium methoxide in methanol and with carbon 
dioxide at 25°C or room temperature. This solution is more 
effective than magnesium methoxide because, increased stability 
prevents, premature precipitation, minimizes surface deposits 
and increases the intervals between cleaning of equipment. So 
this solution is more useful for  deacidification of miniature 


paintings. 


2.b) Vapour-phase Deacidification: 


In vapour phase deacidification, following agents are 


used: 


2.b.i) Ammonia: 


The use of Ammonia for vapour phase deacidification 


of paper was introduced by Kathpalia. 


In this process, miniature paintings are exposed to 


Ammonia neutralise the 
of the 


ammonia vapours, in a closed chamber. 


acidity of painting, but it is temporary because 


i i monia 
dissociation of ammonia salts and after some times am 


en i 1 
Volatilizes and the painting again acidic. The process is ful 


Of potential and needs further experimentation to perfect it, 


Particularly for paintings. 


2.b.ii) Morpholine Deacidification: 


by Walker for old books, 


Thi is developed 
s process i EN 


But in some laboratories used this process for paintings. 


Method based on impregnation with a mixture of Morpholine 


vapour and water vapours. Deacidification done on air tight 
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container and then removing most of the air with a vacuum pump 
to an absolute pressure of 0.5 - 1.0 torr. A mixture of 


morpholine vapour and water vapour) ds dute to the container 
for about 10 minutes. 


In this process,  disadvances that colour changes to 


yellowish of the paper painting. Due to this, the process in 


the present time does not used. This process 


temporary results. 


also gives 


GENERAL PRECAUTIONS DURING DEACIDIFICATION: 


FoT further safety of miniature painting it is essential 
that they are deacidified. Various techniques have been 
suggested for the deacidification of paper but very few 


techniques for miniature paintings. 


The following are important consideration with regard 


to the deacidification of paintings and any type of paper: 
a) The deacidification treatment should be able to remove 
the acid formed in paintings . Some of the non-aqueous and 


vapour phase deacidification treatment do not unfortunately meet 


this requirement. 


b) The treatment should not affect the painting pigment. 
c) Any remaining solution in a miniature painting, should 
change paper colour. If remaining alkalinity should not be 


high, otherwise it will oxidise cellulose. 


a) In this process should not leave any mark, stain or film 


On the surface of the painting. 
; : i f 
e) The solution should penetrate into entire thickness 0; 


the paper and should not be just on surface. 
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f) Deacidification should fade on alter the pigment or 
paint medias of painting any way. 


pH of the painting should not be exceeded above 7+0.5 


8) 
otherwise oxidation of the cellulose will start. 
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8.D Fixing of Paint: 


Flaking of the paint is a common phenomenon in Indian 
Miniature Paintings. It begins with the formation of cracks in 
paint or cracks in ground. Generally cracks in the miniature 
paintings are so minute, thus it can never be seen by nake eye. 
They can be seen only with the help of stereomicroscope at a 
magnification of about 10 X. 


The next stage of the flaking is the seperation of the 
paint layers from ground. Flaking is due to failure of binding 
media or vibrations transmitted to the painting or abrasion 


& vibration in the climatic condition. 


If the flaking of paint is started in a miniature painting 
then the fixing of paint become difficult and not possible to 
introduce any adhesive from the back of the painting. The only 
possibility of applying a new binding media is, therefore, 
introduced to fix the layers of the paint and the back-ground. 
For this purpose transparent inert resinous materials like venyl 
acetate and methy methacrylate in suitable solvents are used. 


It is important that the solvents are not allowed to dry very 


quickly, otherwise peeling off of the lamyers takes place. Best 


quality materials are used for fixing of paint and used for fixing 


and paint brush. Dilute solution 


of paint is, dropper, syringe, 
is not enough, 


of fixitine, gives better results and one coating 


two or more can be introduced till effective adhesion 1s 


obtained. 


to prevent against the flaking 


After fixing the paint, 
om any type of shock 


of the paint, painting must be protected fr 
Or vibration and it is also necessary for miniature painting to 
window cut mat boards. Therefore, painting 


be kept in between i 
re is no undue handling 


Can be seen through the window and the 


Of the painting. 
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g.E Repair and Strengthening of the Support: 


The paper supports of a miniature paintings, with the 
time passes, it become weak and several other types stains 
appear because of the action of various factors such as acidic 
pigments, insects, fungi and dampness. Sometimes, small holes 
are produced in the paper as a result of insect activity or the 
effect of acids or fungus and in some cases miniature 
paintings are formed by creases and folds. So it is 


necessary to give the newSupport. 


There can be no set formula for the mending tears, 
filling the holes and lining of a miniature painting. Conservator 
should study the miniature painting - what type of paint, paper 
support and technique. In some cases painting is done on both 


sides or one side painting and another side illustration. 


The typeof strengthening treatment to be given to the 


paper-miniature painting will also depend on the condition of 


the support, whether it requires full lining or filling of holes 


or mending of tears will have tobedecided after full examination 


of the miniature painting. 


In strengthening technique, following process is done 


if necesary: 


| 1) Lining; 

| 2) Filling of small holes; 

| 3) Mendling of tears; 

| 4) Removal of creases and folds; and 
| 5) Pasting the layers of the wasli. 


and these process 


described one by one 
jature paintings: 


These are 
depends on the support of the min 
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1) Lining: 


It means attaching a paper as secondary support to 
3 miniature painting. It is necessarv when miniature painting 


support become weak. in lining of miniature paintings, the 
following two points are important: 


a) Quality of new paper, & 
b) Quality of adhesive. 


As far as the supporting paper, the following five con- 


siderations are to be kept in mind: 


a) Paper should be strong but lighter, 

b) Paper containing long fibres, 

c) Paper should have good ageing quality, 

d) Paper should be acid free, ; 
e) Paper should spread well on the smooth surface of table 


when wet, without the formation of any wrinkles. 


Japanese hand made tissue paper answers these demands 
very well. Another type of paper is Nepalese tissue paper, 


which is extremely useful for lining and also it is . strong 
We can also 


| and has good wettting and spreading qualities. 


use thin-rag hand made paper for lining. 


the second one is adhesive. 
paste. It is a 


| After selection of the paper, 
We used as an adhesive, wheat flour (Maida) 
does not stain and gives good result. 
t tend to 


compatible one with paper; 
| we didn't use gum and animal glue,because they migh 
| 


Stain the surface. 


1.a) Techniique of Lining: 


| | For pasting the new paper at the back of the miniature 


l painting, the following technique is used: 


o a size bigger than the 


A tissue paper sheet is cut t | 
The wet tissue T 


i Miniature painting by about 10 cm all round. 
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paper is placed on a smooth table top. then soft brush or sponge 
is applied from the centre of the paper towards the 


edges in 
such a way that all the wrinkles and air bubbles of the paper 
are removed. So in this technique three or four tissue paper 
sheets pasted together. After this, now 4.5 cm wide Suns 


of bamboo paper are cut and pasted all around the edges of 
the moist paper in such a manner that half of the width covers 
the paper and half corners onto the table. It is then allowed 


to dry in shade. 


When the supporting paper is completely dry, then 
miniature painting is placed face down on a sheet of blotting 
paper and then thin wheat flour paste applied with the help 
of a soft brush. Then the picture is placed over the new 
prepared supporting paper (wasli) and by working with a brush 
and starting from the centre, all the air bubbles, creases and 


folds in the painting are removed. 


If large-scale creases are thre in the paintings, then 
beforepainting is pasted to new wasli,we apply luke warm iron 


on slightly moistening painting. 


When the miniature painting & its support completely 
dried, then the strips of bamboo paper , which is fixing the 
Supporting paper to the table top are now cutand the lining 


Paper alongwith the painting is peeled off from the table. 


In another technique of lining, the miniature painting 


is placed face down on a polyethene sheet. Before painting 


is placed on polyethene sheet , all the air bubbles and 


Wrinkles or creases are removed with the help of brush. Then 


thin wheat flour paste applied on a miniature painting back side. 


After this the wet sheet of tissue paper brought over the 


Painting and extra water from tissue paper is removed with the 


help of plotting paper. The painting is lifted with the 


Polvethene sheet and invented on the tables) thomisuaicce of 
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the polyethene sheet is well brushed to remove all air bubbles 
and wrinkles from the painting and as well as tissue paper. 
Then the polyethene sheet is removed slowly and all four edges 
of the tissue paper are secured with the bamboo paper strips. 
The painting is then allowed to dry. To prevant against the 
rapid drying, a blotting paper is placed over the miniature 


painting. 


It was pointed out that the papers had begin to 
seperate at several places. Before they were given any 


treatment efforts were made to seperate the two shets of paper. 


The painting was placed on a clean sheet of blotting 
paper and then, by slowly working with a horn spatula, a 
solution of ethanol and water and a soft brush, it was possible 
to seperate the two sheets. Each leaf was then cleaned and 
whatever spots were present i are to be removed. One layer 
of Nepalese tissue-paper was spread over the table and was 
made slightly wet. Paper strips were pasted all around the 


edges of the tissue paper to secure it to the table. 


When the sheet of Nepalese tissue-paper Was dry, one 


sheet of the painting was pasted over it. After drying Nepalese 
the edges and the 


stretched sheet of 


tissue paper on the table were cut from 
Painting is turned over and placed on a 


polyethene sheet. The back of the tissue paper was slightly 


| moistened and secured to the table using paper trips allround. 


it so that it 
After dry, 


The other sheet of the painting was pasted on 


f 
| exactly over the first painting and allowed to dry. 


it was cut with leaving a margin of 5 Cm. of painting all round: 


| In this way it was possible to insert a new sheet of 


tissue-paper in between the two leaves. 


\ D 
hb Ih some cases miniature DS both. sides 
Sometimes one side painting and other 


| Of the same paper. 
| Such type of paintings also 


Side there will be illustrations. 
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deteriorated due to various factors, and becomes fragile and 


needs to be strengthened. So in this cases window cut tissue 


paper pasted as described already. 


2) Filling of small holes: 


In some miniature paintings small holes are present. 
These holes are due to acidity, stains and fungus action. So, 
complete conservation process of a miniature painting it is 


necessary that these holes are filled up. 
For filling of holes two techniques are applied: 


2.a) By Tissue paper; and 


2.b) By paper fibres. 


2.a) By strips of tissue paper: 


In this technique we repair the gaps and as well as 
lost portions particularly corners, edges and holes. The  pain- 
ting is placed face down on the glass which containing light 
(light box). Then a strip of tissue paper is placed over the 
painting and according to holes it cut with the help of water 
and this piece of tissue paper is seperated from the strip of 


tissue paper. This piece is pasted on miniature painting holes. 


i her 
So in this way the piece of tissue paper is pasted on the ot 


Side of the painting. 


This operation must be done carefully so that the surface 


9f the painting is not damaged. 


2.b) By paper-fibres: 


the painting is placed on a 
Then prepared 


For the filling of holes, 
light-box with the painting facing upwards. 
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fibres are filled in holes with strong adhesive. Then the 


painting is allowed to dry. If necessary 
of hole in comparison to paintings surface, 


of fibres and allow to dry. 


to level the surface 


add another layer 


In such way, several holes are filled in a pinting with- 
out any damage to the painting. 


3) Mendling of Tears: 


In some cases of miniature painting, the painting is torn 
and is on just one side of the paper strips of tissue-paper can 
be pasted onto effect the repair. In another technique, an area 
about 3mm width allaround the tear is pared gradually to 
produce a bevelled edge towards the tear from both the sides. 
A paper piece that is the same size as the tear is nut out and 
its edges of the patch. Paste is applied on both the patch 
and the thinned area of the ainting. The patch then placed 
over the torn area and pressed with a burnisher. Finaly it 
is alowed to dry under pressure between two sheets of release 


paper, with blotting-paper on the outside. 


4) Removal of creases and folds: 


When miniature painting in a folded condition, gets 
| creased and many even tear apart at the crease lines, paints 


i ver 
Will certainly flake off at these places. These lines are y 


| harmful to the paintings. 


For removing of folds and creases from paper painting, 


| the 
d the painting is placed face upwards on smoothen surface and 


d if paint is soluble in water 


| Condition of paint is examined 8n 
| of polymethyl methacrylate. 


then it is fixed with 0.5% solution 


ds 
After examination of paint, to remove creases and fold 


by mechanically with the help of plastic spatula and Ee 
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with an agate burnisher from the back of the painting along the 
line of the creases is also effective. If this method is not 
successful, then apply a solution of ethanol and water in a ratio 
of 1:3, on the creases with the help of cotton swab and heated 
spatula is lightly passed on the painting. In this technique 


crease line should disappear on the paper paintings. 
In other technique, miniature painting . is kept between 


the two slightly wet Nepalese tissue paper and blotting paper. 


The painting is allowed to dry under pressure. 


5) Pasting the layers of the Wasli: 


Miniature painting is done on a sheet of paper, which 


was then pasted on a wasli. The wasli creates some problem 


due to environment condition or quality of adhesive. A difficult Y 
situation arises when the sheets remain joined in a few areas, | 
while seperating at the others. The problem is now to penetrate 
adhesive through and between the sheets. Adhesive cannot 
be applied from back of the paper as it would not penetrate. 


There can be only two alternative: 


a) A thin paste is applied with a soft brush in between 


the sheets. After the adhesive has been applied, the painting 


is kept pressed under a glass sheet and between two sheets 


of release paper. 


b) When it is possible, the loose sheets are seperated 


completely from each other and then pasted back together- 


9) “Mounting the Painting: 


After restoration of the painting, the painting is mounted 
in window cut board which is made up of new rag fibres. 


CC-0. In Public Domain. UP State Museum, Hazratganj. Lucknow 


rayu Foundation Trust, Delhi and eGangotri 


Digitized by Sarayu Foundation Trust, Delhi and eGangotri 


In mounting board of the miniature 


following five considerations are important: 


paintings, the ! 


a) The board must be flat and it should have a smooth 


surface. 
b) It should be prepared from new rag fibres. 


c) It should neither certain any acid components like alum, 


nor any hygroscopic substances. 
e) The board must be strong, rigid, and stiff. 


f£) The basic weight of the board should be 1000 G.S.M. 
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CHAPTER - Ix 


CARE AND STORAGE 
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CARE AND STORAGE 


Paintings on paper or paper boards can be damaged if bent even 
slightly. A pre-requisite for the preservation of paintings on 
paper is to keep the support rigid and flat. Also handling 
generally wears the edges. Steps should taken to protect the edges 
from damage. Moreover, the painted surface gets abraded from 
rubbing either against another painting or against some hard or 
rough surface. In Miniature painting, painted surface should never 
pe cleaned with rough cloth. For cleaning only a soft flat brush 
should be used. Precautions should also be taken to prevent dust 
from setting on the painted surface. 


Miniature painting should never be framed with their surface 
touching the glass.Should use mounting board before framing the 
miniature painting. Hinging should never be done with cellulose 
tap. To protect the surface of painting from abrasion and 
accidental scratches, thin tissue paper of good quality should be 
placed between the two mats over the surface of the painting. The 
painting between the mats should invariably be kept flat and 
horizontal. They should be lfited by the corners. Hands should not 
be allowed to come in contact with painted surface. To carry the 
paintings from one place to another, special portfolios may be used. 


A miniature painting should never be folded or creased. 


Deteriorated paper or inferior quality paper should never be 


allowed to remain in contact with the painting. 


The best way of protecting miniature paintings on paper = to 
-rag mount-board with a window 
Cut top mat; this arrangement allowes to be seen while ES it 
There are two mat boards of equal size a one 
the miniature painting is, but 


place them betwen hinged mat of all 


Securely in place. 
of them. A windo of the same size as 


Other one serves as a support. 


The painting is attached only 


_āll-rag paper strips to the back board at two or three places, 


CC-0. In Public Domain. UP State Museum, Hazratg 


with hinges of superior qualit MES 


pr ze 


' Sarayu Foundation Trust, Delhi and eGangotri 


Digitized by Sarayu Foundation Trust, Delhi and eGangotri 82 


the board with variations in humidity, thus obviating stain on th 
e 


rt and d d i 
paper suppo: el LES warping. The entire painting 
should never be pasted to the mat as is often done. 


After the miniature painting has been fixed on the board, the 
top mat with its window falls over the miniature painting for 
storage for handling and for display. If required for display, the 
miniature painting is framed and glazed alongwith mat boards. The 
top mat board protects the miniature painting from coming into 
direct contact with the glass. 


Storage: 


Miniature painting in the reserve collection of a museum is to 
be placeed in a store room. Besides the climatic and biological 
deteriorating factors, the mechanical factors must also be taken 
into account before planning the storage. The two fundamental 


principals for the plan of painting storage are: 


a) The need to save the mniature painting from damage. 
b) The case of consulting the miniature painting fron time to 
time. 


Safety of the miniature painting does not mean that the store 
is a dead place. The miniature paintings should never be left 


without mount. 


surface is protected from 


During storage, the painting 
thin tissue paper of 


abrasion and accidental scratches by placing a 
good quality over the surface of the painting. 
For storage of mounted miniature paintings. special se ES 
recommended. The box is of a special contraction. Its lid fits 
Well over a flange in the side of the box to keep pe = as far = 
Possible. One side of the box opens when the Ed = up. ue 
Matted paintings wrapped with a cloth can be slid inside the E 
from this side. These materials of construction EA bs 
tropical region are wood and hard board, both impregnat 


Insecticide solutions. 
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In another design for a cabinet to store painting boxes the 


shelf itself can be slid out alongwith the box. The shelf i 
E S 


supported by special strings and bars fitted at the sides so that 


the boxes and their contents can be examined quickly without 


havin 
to be removed. S 
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CONCLUSION 


ae understand Es problems of preservation of miniature 
paintings we shall first to study how a painting is done and what 
are the materials (pigment, adhesive, etc.) 


used Then we study the 
nature of the deteriorating for as 


and how the miniature paintings 
react to them. After study the deteriorating foras, we study the 


porinciples for controlling the deterioration foras. Lastly we 


shall come to the conservation principles for restoration of the 
miniature painting. 


The following simple rules of preservation and proper display 
of miniature painting should be taken into account: 
1; Climatic conditions are very harmful to the miniature 
painting. Due to climatic conditions variations, paper pain- 
ting gets acidic, due to acidity paper become weak and fragile 
sometimes. some part of the paintings are damaged due to 
acidity. Relative humidity also plays an important role in 
the acidity and some internal reactions starts, e.g. flaking 


of paint, seperation of wasli layers, etc. 


So we prevents the miniature painting against the climatic 
condition. In this way such equipments are very helpful to 
constant relative humidity and temperature, e.g. Air 
conditioning, dehumidifier etc. 
Light is very dangerous to miniature paintings, because, high 
intensity of light fades the painting colours. 


D Li le e 
Such objects must be protected from light as far as possib 


(1) by eliminating UV rays from light. (ii) by Boor 
intensity to not more than 50 lux, (iii) by exposing the 


painting to light for the minimum of time. 
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B some EE acc een de support of th 
painting such as virdigris. ; 


4) Insects,  micro-organisms and 


Kë rodents also damage the 
miniature painting. 


Insects eat the cellulose material of the 
paper such as silver fish and due to fungus effect in painting 


colour flakes and stain appear on the paintings, etc. 


So insects and micro-organisms can be controlled by 


cleanliness and by periodic and regular use of insecticides 
and of fungicides. 


Carelessness in handling of miniature paintings may result in 
their physical damage. So meticulous care must be exercised 
to protect the painting when transporting them from one place 
to another, and when storing them. 


Fire in a museum can be very destructive. All precautions to 


prevent its occurrence are necessary. 


If the painting is in deteriorated condition, a conservation 
laboratory should be consulted. Conservation isa specialized 
subject and an untrained person may inflict more harm on the 


painting than if no conservation at all were attempt. 


In conservation we should maintain originality of the 


miniature painting not its aesthetic value. 


At last we should care the miniature painting and proper 


storage in our museums OF art gallery. 
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The back of the painting with rust stain. 
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Portrait of a Painting with severe flaking of paint. 
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Growth of fungi at the front of the Painting. 
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Tears due to folding. 
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Patches of paper of an inferior quality. pasted on the back of the 
Painting. 
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